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(57) A sensor control and data analysis system 
(100) for detecting and analyzing various (bio) chemical 
properties of a given sample substance (107) using an 
integrated SPR sensor (50) or other miniaturized sensor 
configuration. In one embodiment, raw sensor data from 
the sensing device (105) is transferred to a remote 
processing system (111), such as a desktop computer, 
having a display (125), keyboard or other user control 
and data entry device (123), internal storage area (125), 
internal microprocessor (117) and a communications 
means (129). The processing system (1 1 1) runs a soft- 
ware application program (115) that receives the raw 
sample data and perform qualitative and quantitative 
analysis to render meaningful information about the 
sample substance. The application program (115) 
includes a plurality of information screen areas in the 
form of a graphical user interface (200) having at least 
an analysis region (206), a plot region (208), a sensor 
settings region (210) and a sensor status region (214) 
among others. 
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Description 

TECHNICAL FIELD 

The present invention relates in general to the field 
of miniaturized optical sensors and more specifically to 
a software-based method and application for controlling 
sensor functions and analyzing sensor obtained data 
via an integrated graphical user interface. 

BACKGROUND OF THE INVENTION 

Without limiting the scope of the invention, its back- 
ground is described in connection with an integrated 
miniaturized sensor containing a plurality of light optics 
and electronic components on a single platform for use 
in a wide array of (bio) chemical sensing applications. 

Optical-based sensor systems have been devel- 
oped and used in the fields of chemical, biological or 
biomedical analysis, process control, pollution detection 
and control as well as others. A typical application 
involves the chemical coating of a thin film, cable or 
other article followed by excitation and measurement in 
the presence of a given sample of interest. Various sen- 
sor configurations have been developed including Sur- 
face Plasmon Resonance ("SPR"), light transmission 
and fluorescence-based. 

An integrally formed version of an SPR sensor 
includes a light source and detector array coupled to a 
light absorbing platform which is itself disposed inside a 
light transmissive housing. The housing is made of a 
material which is transparent to the radiation produced 
by the light source. The light source produces radiation 
that passes through the housing and strikes an exterior 
surface of the housing on which a thin layer of SPR 
material has been deposited. The light reflected from 
the conducting layer is directed toward the detector 
which comprises a linear array of n x 1 photocells. The 
detector cell having the minimum output level is associ- 
ated with radiation rays from the source that have 
bounced off the thin conducting layer at the "resonance" 
angle which is a function of the refracted index of the 
material contacting the SPR layer. 

Recent advances in miniaturized low powered light 
sources and detectors have allowed the design of other 
sensor platform configurations including critical angle, 
chemi-luminescence, colorimetric, visible and infrared 
spectroscopy, absorption, phase, photometry and oth- 
ers. A main feature of these miniaturized sensors is the 
fixed positioning of the light source, sampling surface 
and detector elements within a rigid solid housing. 

While sensor configurations have been developed 
and used, methods for controlling sensor functions and 
operation have not been standardized. Routines and 
data analysis tools for characterizing, reproducing, stor- 
ing and manipulating the sample data produced by such 
sensors are not currently available. 

What is needed is a sensor control and data analy- 



sis system that runs on a stand alone system, such as a 
desktop computer or workstation, and is operably linked 
to one or more sensor(s) which are in contact with the 
sample substance of interest. A sensor control and 
5 analysis application program which provides the user 
with a plurality of data and file functions via an on- 
screen interface would fill a much needed niche. 

SUMMARY OF THE INVENTION 

10 

There are no readily available tools to control the 
function and operation of the miniaturized integrated 
sensor. A method and system of analyzing, manipulat- 
ing and storing sensor obtained data is needed to facili- 
ty tate the use of such sensors. 

As such, it is a primary object of the present inven- 
tion to provide a method and program for operating an 
SPR-based sensor and analyzing the data for use in a 
wide array of miniaturized sensor applications. 
20 Another object of the invention is to provide such a 
program that can be implemented and used in conjunc- 
tion with other sensor platforms including but not limited 
to, critical angle sensors, light transmission sensors, flu- 
orescence-based sensors and others. 
25 Disclosed in one embodiment of the invention is a 
method for detecting and analyzing various (bio) chem- 
ical properties of a given sample substance using a 
miniaturized integrated sensor. In one embodiment, raw 
sensor data from the sensor is transferred to a remote 
30 processing system, such as a desktop computer, having 
a display, keyboard, or other user control and data entry 
device, internal storage area, internal microprocessor 
and a wireless communications subsystem. The 
processing system runs a software application program 
35 that receives the raw sample data and performs qualita- 
tive and quantitative analysis to render meaningful infor- 
mation about the sample substance. The application 
program includes a plurality of information screen areas 
in the form of a graphical user interface having at least 
40 an analysis region, a plot region, a sensor setting region 
and a sensor status region among others. 

BRIEF DESCRIPTION OF THE DRAWINGS 

45 The present invention will now be further described 
by way of example, with reference to the accompanying 
drawings in which: 

Figure 1 is a side profile view of a miniaturized inte- 
so grated formed surface Plasma Resonance ("SPR") 
sensor; 

Figure 2 illustrates use of a miniaturized integrated 
sensor device in a practical field application; 
Figure 3 is a block diagram of a complete sensor 
55 control system according to one embodiment of the 
invention; 

Figure 4 is a process flow diagram illustrating their 
method of use for the sensor control program of the 
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present invention; 

Figure 5 is a Graphical User Interface ("GUI") for an 
integrated sensor control and data analysis pro- 
gram according to one embodiment of the inven- 
tion; 5 
Figure 6 illustrates the file menu options of the GUI 
illustrated in Figure 5; 

Figure 7 illustrates the option menu options of the 
GUI illustrated in Figure 5; 
Figure 8 illustrates the data menu options of the 
GUI of Figure 5; 

Figure 9 illustrates the analysis menu options of the 
GUI of Figure 5; 

Figure 10 illustrates the plot menu options of the 
GUI of Figure 5; 

Figure 11 illustrates various plot mode options 
according to one embodiment of the sensor control 
system of the present invention; 
Figure 12 illustrates various program parameters 
according to one embodiment of the sensor control 
system of the present invention; 
Figure 13 illustrates various hardware perimeters 
according to one embodiment of the sensor control 
system of the present invention; 
Figure 14 illustrates the various monitoring perime- 
ters according to one embodiment of the sensor 
control system of the present invention; 
Figure 15 illustrates various calibration settings 
according to one embodiment of the sensor control 
system of the present invention; 
Figure 1 6 illustrates a screen shot of a display data 
information screen according to one embodiment of 
the sensor control system of the present invention; 
Figure 1 7 illustrates a screen shot of a view raw sig- 
nal screen according to one embodiment of the 
sensor control system of the present invention; 
Figure 18 illustrates a screen shot of a stored data 
screen according to one embodiment of the sensor 
control system of the present invention; and 
Figure 19 illustrates a table of displayed data listing 
angle and signal information versus pixel number 
according to one embodiment of the sensor control 
system of the present invention. 

Corresponding numerals and symbols in the differ- 
ent figures refer to corresponding parts unless other- 
wise indicated. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

In Figure 1 an integrally formed Surface Plasmon 
Resonance ("SPR") sensor 50 is shown. A substrate 52 
forms a device platform to which a light transmissive 
housing 56 is coupled. A light source 58 is preferably 
located above or within the substrate 52 and has an 
aperture 58 there over allowing light to pass. A polarizer 
62 is located near the aperture 58 to polarize passing 



light which, in turn, continues through housing 56 and 
strikes an SPR layer 64 which is preferably formed on 
an exterior surface of the housing 56. The SPR layer 64 
may be deposited or placed on a glass slide or the like. 
This configuration achieves an optical surface phenom- 
enon that can be observed when the polarized light is 
totally internally reflected from the interface between the 
layer 64 and the sample of interest (not shown in Figure 
2). 

As shown, a mirrored surface 66 directs the 
reflected light onto a detector array 68 which senses 
illumination intensity of the reflected light rays. For opti- 
cal radiation, a suitable photodetector 68 is the TSL213, 
TSL401, and TSL1401, with a linear array of resolution 
n x 1 consisting of n discrete photo sensing areas, or 
pixels. 

Light energy striking a pixel generates electron- 
hole pairs in the region under the pixel. The field gener- 
ated by the bias on the pixel causes the electrons to col- 
lect in the element while the holes are swept into the 
substrate. Each sensing area in the photodetector 68 
thereby produces a signal on an output with a voltage 
that is proportional to the intensity of the radiation strik- 
ing the photodetector 68. This intensity and its corre- 
sponding voltage are at their maxima in the total internal 
reflection region. A lead frame 54 is coupled to one end 
of the substrate 52 and provides a signal pathway from 
the photodetector 68 output to the external world. 

Figure 1 depicts an SPR sensor 50 which can be 
used in conjunction with the sensor control and analysis 
system of the present invention. It should be under- 
stood, however, that other miniaturized sensor configu- 
rations may also be used including critical angle, light 
transmission and fluorescence-based sensor platforms. 
Other suitable configurations will be apparent to those 
skilled in the art upon reference to this disclosure and it 
is intended that such uses be covered by the invention. 

Turning now to Figure 2, a practical application of a 
miniaturized integrated sensor 70, is shown wherein the 
sensor 70 has been immersed in a liquid sample 72 
causing the sample 72 to make contact with a sensor 70 
along sensor/sample surface 74. As is appreciated by 
those skilled in the art, the liquid sample 72 causes a 
change of light reflected from the sensor/sample sur- 
face 74 due to differences in refractive index. This 
change is detected by the sensor 70 via an internal 
detector (not shown) and communicated 76 to instru- 
ment 78. In one of the preferred embodiments, a wire- 
less communications-system is used to transfer the raw 
sensor data from the sensor 70 to the instrument 76. 
Also, the instrument 76 can control sensors via the wire- 
less communications system. 

The instrument 78 consists of an instrument enclo- 
sure 80 having user controls 82 and display 84 which 
renders visual information about the sample 72 to the 
user. The sample related data can be stored, proc- 
essed, analyzed or otherwise manipulated. Also, the 
sample data may be transmitted 86 to a remote 
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processing system 88 which has sensor control and 
analysis software 90 executing thereon. As shown, the 
interface between the instrument 78 and remote 
processing system 88 may also be wireless although it 
should be understood that a physical interface may also 5 
be used. 

The remote processing system 88 executes a sen- 
sor control and data analysis application program 90 
which is the subject of the present invention. 

In Figure 3, a sensor control and sample analysis 10 
system according to the invention is shown and denoted 
generally as 100. System 100 includes a miniaturized 
sensor 105 that is placed near or in contact with a par- 
ticular sample of interest 107 to permit detection of var- 
ious biochemical properties of the sample 107. The is 
sensor 105 may be an SPR-based sensor 50 or other 
miniaturized sensor platform such as fluorescence- 
based, critical angle and light transmission configura- 
tions all of which are suitable sensor 210 types. Other 
sensor platforms include chemi-luminescence, colori- 20 
metric, visible and infra-red spectroscopy, absorption, 
phase, photometry and other (bio) chemical sensing 
methods, all of which are known by those skilled in the 
art. 

A data collector 109 is communicably linked to the 25 
sensor 105 via wireless or physical link and arranged to 
receive the output signals of the detector device inside 
the sensor 105. In one embodiment the data collector 
109 is a portable hand held instrument which field per- 
sonnel take with them to the sample location. In another 30 
embodiment the sensor 105 and data collector 109 are 
combined into a single sensing device which collects, 
gathers and stores the sample related data in a single 
instrument. 

As shown, a data processing system 1 1 1 is com- 35 
municably coupled to the data collector 109 via wireless 
or physical link. The data processing system 1 1 1 may 
be a desktop computer, work station or dedicated proc- 
essor which contains a plurality of software routines and 
algorithms which analyze the data obtained by the data 40 
collector 109. As shown, the data processing system 
1 1 1 consists of a hardware subsystem 113 and a soft- 
ware subsystem 115. 

Turning first to the hardware system 1 13, a micro- 
processor 1 1 7 is provided which performs the various 45 
algorithmic and system control functions of the system 
100. The hardware subsystem 113 has memory area 
119 which may be static or dynamic Random Access 
Memory and is used by the micro-processor 1 1 7 during 
operation. Likewise, a Read Only Memory area 121 is so 
provided to store permanent system routines used by 
microprocessor 1 1 7. 

The hardware subsystem 1 1 3 has a user interface 
123 such as a keyboard, mouse or other user controlled 
means of entering data and operating the hardware 55 
subsystem 113. Display 125 may be a video terminal, 
CRT, liquid crystal display or other similar display 
means used to render visual information to the user 



regarding the sample, data analysis and other system 
function settings and or commands. The analysis 
results and other system variables can be stored in stor- 
age area 127, such as a hard disk, floppy drive, flash 
memory, tape back up or other similar means of stor- 
age. Also shown is a communications device 1 29 which 
is used to link the hardware subsystem 1 13 to the out- 
side world. 

The software subsystem 115 has a Graphical User 
Interface ("GUI") 131 to the various system functions, 
routines, commands and other features which allow 
user control and operation of the sensor 1 05 and plat- 
form analysis of the sample related data collector 109. 
The GUI 131 comprises a screen display with various 
regions including, but not limited to, analysis region 135, 
settings region 1 37, sensor status region 1 39, calibra- 
tion region 141, graph region 143 and sensor com- 
mands region 145. 

The various regions 133, 135, 137, 139, 141, 143 
and 145 of GUI 131 are part of a sensor control and 
analysis application program which the user accesses 
via GUI 131 to operate the sensor 105 and analyze the 
sample related data obtained by sensor 105 and collec- 
tor 1 09. A menu bar 1 33 allows the user to select from a 
plurality of system, file and data analysis options as 
herein described 

Turning now to Figure 4, a process flow diagram 
150 is shown detailing the method of use and operation 
for the sensor control and operation program of the 
present invention. Process 150 starts wherein the user 
initiates the sensor program step 155, by activating the 
data processing system 1 1 1 and executing the software 
subsystem 115. Next, the software program runs an 
internal initialization routine, step 157, such as a power- 
on-self-test or initial system check and diagnose to 
insure the various system components are active and 
functioning. The sensor 105 is polled to insure that light 
source and detector components are responding and 
ready to take sample measurements. If the sensor is not 
detected step 161, system flow is directed towards 
block step 157 until sensor activity is detected. 

In step 163, the program and sensor are configured 
according to user selected settings which may be stored 
in an initialization file and loaded at power up. The user 
can configure the intensity of the light source within the 
sensor 105 and determine the integration time period 
used to accumulate the sensor data. Other options are 
also made available to the user as is described herein. 

Next, process flow is directed to step 165 wherein 
the sensor is calibrated in order to compensate for any 
imperfections, formations or other aspects of the sen- 
sor/sample interface. For SPR calibration, step 165 
involves three sensor measurements. These measure- 
ments can be illustrated in reference to Figure 3, where 
the sensor takes an air reference measurement after 
the user pulls the sensor 105 away from the sample 
107. The air reference is used to compensate for any 
surface imperfections that exist along the sensor/sam- 
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pie interface. The sensor 105 is then placed in contact 
with the sample 107 and a background reference is 
established by taking a set of data. The background ref- 
erence takes into account light impacting the sensor 
that is not originating from the sensor light source. A 
correction factor is then determined using the following 
expression for a given sample measurement: 

Sample - Background 
Air - Background 



Extended Area Calibration 

In one embodiment, the calibration step 165 uses 
multi-point, or extended area, interaction to embed addi- 
tional information in the sensor resonance curve for 
increasing measurement confidence, or fault detection. 
This approach is critical for practical use of SPR sens- 
ing in an uncontrolled, field environment. 

Prior art calibration methods utilize a focused 
beam, single point SPR excitation which is "blind" to 
non-uniform adlayers resulting from non-specific 
adsorption of macroscopic interferants, as one might 
expect to find in a muddy, or sludge-like, sample without 
sensor rinsing. The response to such a bounce surface 
is a standard resonance curve with a minimum reflect- 
ance at an angle indicative of an average of the adlayer 
effect. This represents an erroneous result, or false 
alarm! 

The extended area approach includes features, or 
"bumps" in the SPR spectrum indicating the absorption 
of interference to the surface, and is indicative of a prob- 
lem, or fault. The lack of macroscopic non-uniformities 
results in the observation of a standard resonance 
curve which, in the extended area approach, implies a 
reliable measurement has been obtained by SPR. 

The advantages of the extended area approach are 
further appreciated by reviewing the experimental 
results obtained using the extended area calibration to 
measure the refractive index of water, powder in water, 
and water-based sludge. The resulting resonance 
curves are shown below in Graph 1 wherein the reso- 
nance curve for the powder solution and water are 
nearly identical, indicating that adsorption of powder to 
the surface is minimal. However, the exposure of the 
surface to sludge, with high macroscopic particulate 
content, does result in surface contamination, or fouling, 
when no subsequent rinsing step is employed. This is 
indicated in the substantially featured "resonance 
curve" observed in the sludge, and shown in Graph 1 of 
Appendix A. The lack of tight binging between the 
sludge and the sensor was confirmed when a simple 
water rinse resulted in a clean surface, and recovery of 
the original SPR curve in water. A single-point measure- 
ment would have simply, and erroneously, indicated a 
different refractive index for the sludge, without recog- 
nizing that the surface had been fouled. 



After calibration 165, the sensor 105 is ready to 
take sample measurements and the program monitors 
the sensor detector output versus time, step 167, to 
obtain a plurality of time driven sample measurements. 

5 The date is transferred to processing system 1 1 1 where 
it is analyzed 169 to obtain meaningful information 
about the sample of interest 107. As is appreciated by 
those skilled in the art, in step 171, numerous qualitative 
and quantitative factors may be determined from the 

10 sample data including the sample index, the broadness 
of the refractive index curve over time and the intensity 
of the light as a function of pixel number. 

Next, in step 1 74, the results are displayed as a 
table of raw data points, a graph or plot of the data 

is points versus time, a minimum and maximum point over 
the sample period or other similar display method. The 
user is given the option of storing the raw data and ana- 
lytical results 1 76 on a magnetic storage means such as 
a hard disk or floppy drive or a hard copy output may be 

20 printed. Other options are also available to the user as 
explained herein and as understood by those skilled in 
the art. 

Turning now to Figure 5, a GUI of a sensor control 
and operation program 200 according to one contem- 
ns plated embodiment of the invention is shown. The GUI 
200 has a border 202 surrounding a plurality of screen 
regions which provide analytical information about the 
sample and give the user control over various sensor 
functions. A menu bar 204 is provided which gives the 
30 user access to other options and screens withi n the pro- 
gram and allows the user to alter program characteris- 
tics. 

At the upper left hand corner of the GUI 200 an 
analysis region 206 is found which displays analysis 

35 results for the sensor data. For example, with a com- 
pound containing sugar. The analysis region 206 can 
display the index of refraction for the compound, the 
percent sugar in the compound, the angle at which min- 
imum light intensity was detected, the pixel number 

40 where the minimum light is detected, reflectance value 
at the point and the medium value of noise at that point. 
The date and time at which sensor data was taken and 
total elapsed time during the sampling period are also 
provided in region 206. 

45 A plot region 208 is shown at the upper right hand 
corner of the GUI 200 which renders a graphical repre- 
sentation of the light signal amplitude versus the pixel 
number of the detector. Various methods of altering the 
display 208 are provided wherein the user can change 

so the Y and the X axis scales, zoom in on a particular area 
or display numerical values at a given data point. Other 
options are available to the user as is appreciated by 
those skilled in the art. 

At the lower left hand portion of the GUI 200 is a 

55 sensor settings region 210 wherein the user can select 
the LED intensity setting the lights corresponding to the 
intensity of the light source of the sensor and the inte- 
gration time to determine the length of time used to 
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accumulate the sensor data. Below region 210 is a light 
source command section 212 wherein the user can acti- 
vate or deactivate the light source. The lower right hand 
portion of the GUI 200 has a sensor status region 214 
wherein current sensor settings are displayed to show 5 
the intensity of the light source and the temperature of 
the sensor. 

A sample button 216, reference button 218 and 
background button 220 which allow the user to compen- 
sate for surface imperfections along the sensor/sample 10 
interface. The reference button 218 causes the sensor 
control program to establish a reference point for signal 
measurements and provides a way of correcting for 
spatial intensity variations. The background button 220 
is used to adjust for light that hits the detector not origi- is 
nating from the self-contained LED. An error region 222 
notifies the user of any system wide errors which may 
occur during the operation of the sensor or analysis of 
the sensor data. 

Turning now to figure 6, the file menu options of the 20 
GUI 200 are illustrated and denoted generally as 225. 
As illustrated in the file options 225, the user has the 
option of opening a previously stored data file, saving a 
data file, saving a date file with a particular name, sav- 
ing the initialization reading a initialization file, printing 25 
the main contents of the graphical user interface at a 
given time, altering the printer settings or existing the 
program. 

In Figure 7, the option menu items of the GUI 200 
are illustrated by pull down menu 230. The various 30 
options under menu 230 allow the user to activate other 
graphical user interfaces to various program and sensor 
settings as well as other system options. In particular, 
the user has access to program parameters, hardware 
parameters, monitoring parameters, calibration points 35 
and displayed data information. In Figure 8, the data 
menu items are illustrated in pull down menu 235 giving 
the user various selections including get sample, get 
reference, get background references, start monitoring, 
reset time to zero, store monitor data, review store data, 40 
update sensor status and view raw signal data among 
others. 

Turning now to Figure 9, the analysis options are 
shown in pull down menu 240 providing various data 
analysis options to the user. The user can select the ref- 45 
erence, select the background reference, reanalyze, 
select analysis, view analysis parameters and alter 
analysis parameters. 

In one contemplated embodiment, several different 
analysis types are contemplated to achieve algorithmic so 
fits of the sample data. Examples include a polynomial 
fit about the approximate minimum value, a determina- 
tion where the derivative of the signal curve goes to 
zero, and a determination of the minimum value of the 
data along the signal curve, and determination of the 55 
first moment. Other methods of analysis may also be 
provided all within the scope of the present invention. 

Turning now to Figure 1 0, pull down menu 245 illus- 



trates the plot menu option the user various ways of dis- 
playing the sample data as well as the real time monitor 
data. As shown, menu 245 gives the user the option to 
select a plot mode corresponding to the X and Y-axis of 
the data graph in plot region 208. The user may show 
the plot or make the plot visible or invisible. The user 
may also activate a data table representation of the 
sample data, pull up a plot mode toolbar or show the 
analysis results in the corresponding plot region 208. 
Other options include request clear, reset scales and 
refresh. Also pull down menu 245 allows the user to 
check the corresponding stored signal to display in 
region 208. 

The plot mode options available to the user when 
select plot mode is chosen from menu 245 are illus- 
trated in Figure 1 1 in menu 250. Menu 250 provides the 
user with 1 1 ways of displaying data, including signal 
versus pixel number, signal versus angle of incidence, 
noise versus pixel and others. 

Figure 12 illustrates the program parameters GUI 
obtained through the program parameters option of pull 
down menu 230. The user can customize a plurality of 
program parameters which determines how the pro- 
gram analyzes the raw sensor data as well as other pro- 
gram features. 

The hardware parameters are illustrated in Figure 
13 by GUI 260 which controls the various communica- 
tion features of the data processing system 1 1 1 for com- 
munications with the data collector 109. 

Figure 1 4 shows the monitoring parameters via GUI 
265 which allows the user to select and alter a plurality 
of sampling variables which determine the frequency 
and duration in which incoming sensor data is sampled. 

In Figure 15, the calibration GUI 270 is shown 
which allows the user to add, delete or replace the cali- 
bration points in order to adjust the analysis for any 
debris or surface imperfections that exist on the sen- 
sor/sample interface. 

In Figure 16, the display data information screen 
275 is shown which provides the user with a quick sum- 
mary of the current set of sample data. 

In Figure 17, the raw signal user interface 280 is 
illustrated providing the user a snapshot view of sample 
analysis settings including the integration time, the light 
source intensity and number of averages taken during a 
given sampling period. 

Figure 1 8 shows a stored data present screen 285 
which lists for the user the current stored data files 
which are available on the system and allows the user to 
rename or delete the files. 

Figure 1 9 is a raw data table screen 290 which lists 
the angle and signal strength at each point per each 
pixel number of the sensor detector array. 

Various modifications of the illustrative embodi- 
ments as well as other embodiments of the invention will 
be apparent to persons skilled in the art upon reference 
to the description. 
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Claims 

1. An apparatus for detecting and analyzing (bio) 
chemical properties of a sample compound com- 
prising: 5 

a miniaturized sensor comprising a light 
source, a detector array and a light transmis- 
sive housing, said detector array being sub- 
stantially enclosed in a light transmissive 10 
housing having a surface arranged to be 
placed in close proximity with said sample 
compound; 

a data collector arranged to receive sample 
related data from said sensor; is 
a first communication means coupling said 
sensor and said data collector; and 
a data processing system having a hardware 
sub-system and a software sub-system, said 
hardware sub-system having a least a display, 20 
user control and data entry device, internal 
storage area, internal microprocessor and a 
second communication means for bidirectional 
communication with said data collector. 

25 

2. The apparatus of Claim 1, wherein said software 
sub-system comprises an application program exe- 
cuted on said data processing system, said applica- 
tion program having a graphical user interface 
having a plurality of sensor analyses and display 30 
origins. 

3. The apparatus of Claim 2, wherein said graphical 
user interface comprises a menu bar offering a plu- 
rality of sensor control and data analysis options. 35 

4. The apparatus of any of Claims 1 to 3 further com- 
prising a plot region for providing a near real time 
graphical representation of data relating to said 
sample compound as a function of time. 40 

5. The apparatus of any of Claims 1 to 4, wherein said 
sensor is a surface plasmon resonance sensor. 

6. The apparatus of any of Claims 1 to 5, wherein said 45 
second communication means is a wireless com- 
munications system. 

7. The apparatus of any of Claims 1 to 6 further com- 
prising an analysis region for displaying a plurality so 
of factors relating to said sample compound includ- 
ing index of refraction, angle at minimum reflect- 
ance, pixel number at minimum reflectance, and 
date and time at which sample data was obtained. 

55 

8. The apparatus of any of Claims 4 to 7, wherein said 
plot region displays an X-Y coordinate signal plot of 
light signal amplitude versus pixel number. 



9. The apparatus of any of Claims 1 to 8, wherein a 
sensor setting region provides user controlled 
access to light intensity settings and detector inte- 
gration time. 

10. The apparatus of any of Claims 1 to 9, wherein a 
sensor status region provides a visual display of the 
current status of said light source and temperature 
of said sensor. 

11. The apparatus of any of Claims 2 to 10, wherein 
said graphical user interface includes a reference 
button, a background button and a sample button 
operably linked to said second communication 
means to cause said sensor to take data measure- 
ments. 

12. The apparatus of Claim 11, wherein said data 
measurements are used to calculate a correction 
function for performing a sensor calibration process 
using an extended area approach. 

13. The apparatus of any of Claims 1 to 12, wherein 
said data processing system comprises a desktop 
computer. 

14. A method of analyzing (bio) chemical properties of 
a sample of interest using a data processing sys- 
tem, which method comprising the steps of: 

actuating a light source; 

polling a sensor to ensure it is operating; 

placing said sensor away from said sample of 

interest; 

taking an air reference sample measurement; 
deactuating the light source; 
taking a background reference sample meas- 
urement to determine the intensity of reflected 
light not originating from the light source; 
placing said sensor in close proximity to said 
sample of interest; 
taking a sample measurement; and 
using the air reference, background reference 
and sample reference measurements to deter- 
mine a correction factor. 

15. The method according to Claim 14 further compris- 
ing the steps of: 

actuating the light source; 
taking a plurality of sample data measure- 
ments; 

reading the corresponding signal amplitude of 
light reflected from the sensor/sample inter- 
face; 

adjusting each measurement by the correction 
factor; 

storing the sample data measurements; and 
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plotting the sample data points as a function of 
time. 

16. The method according to Claim 14 or Claim 15, fur- 
ther comprising the step of calibrating all sample 
measurements using an extended area approach. 

17. A method of controlling a (bio) chemical sensor 
comprising: 



10 



providing a graphical user interface; 
providing a menu selection region forming a 
first area of said interface and accessible from 
said interface for providing user access to a 
plurality of sensor and data related functions; is 
and 

providing an analysis region forming a second 
area of said interface for providing a view of a 
plurality of sensor related data. 

20 

18. The method according to Claim 1 7 further compris- 
ing: 

providing a settings zone forming a third area 
of said graphical user interface for providing 25 
user access to a plurality of sensor condition 
settings relating to said sensor. 

19. The method according to Claim 18 further compris- 
ing: 30 

providing a sensor status region forming a 
fourth area of said graphical user interface for 
displaying information regarding light intensity 
and sensor temperature; 35 
providing a plot region forming a firth area of 
said interface for providing graphical represen- 
tations of said sensor related data as a function 
of signal strength versus detector pixel posi- 
tion; and 40 
providing a light source command region form- 
ing a sixth area of said interface for providing 
user access to sensor activate and deactivate 
functions. 

45 

20. The method according to any of Claims 17 to 19, 
wherein said step of providing (bio) chemical sen- 
sor comprises providing a surface plasmon reso- 
nance sensor. 

50 
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